CHAPTER 24 (Odd) 


positive-going b. 


d.  Amplitude =8V-2V=6V 


Y, = Y 
e. % tilt = A A x 100% 
y = a = 7.75 V 
% tt = ¿Y -73Y x 100% = 6.5% 
71.75 V 
3. a positive-going b. V, = 10 mV 


d. Amplitude = (30 — 10)mV = 20 mV 


: V, - Y, 
e. % tilt = O x 100% 
Ve 30 mV S 28 mV = 290 mV 
% tilt = 29 MV -28mV 100% = 6.9% 
29 mV 


V, - Y V, + Y. 
—— = 0.1 with Y = Ne TOR 


S.  tilt = 
2 


Substituting V into top equation, 


V; 5z, V, ] 0.95 V, 
—_——— = 0.1 leading to Y, = 
V, + Y) 1.05 
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C. Ly = ().2 ms 


C; o ¿0 4 ms = 3.2 ms 
10 


or V, = 0.905(15 mV) = 13.58 mV 


CHAPTER 24 


11. 


13. 


15. 


(Odd) 


C. Maximum Amplitude: (2.2 div.)(0.2 V/div.) = 0.44 V = 440 mV 
Minimum Amplitude: (0.4 div.)(0.2 V/div.) = 0.08 V = 80 mV 


T = (15 — T)ps =8 us - 


prf= 2 = 2 =125 kHz 
T pS 
[ a 
Duty eycle = 2 x 100% = (0 15)68 x 100% = 2 x 100% = 62.5% 
T 8 us 8 
a T=(9- D)ps=8 ps bd. 1=(3— ps =2 ps 
1 1 
C. prf = — = = 125 kHz 
T  8ups 


d. V. y = (Duty cycle)J(Peak value) + (1 — Duty cycle)(V,) 
Í 
Duty cycle = 2 x 100% = 248 x 100% = 25% 
T 8 us 


V,y = (0.2516 mV) + (1 — 0.25(-2 mv; 
=15mV-—-15mV=0V 
or 
Y, = Q us M6 ai - (2 psX6 mV) _ O V 
pS 


e. V 


e 


-6 -6 
eje E x 102 ES) En x 106 p5)  _ 3.464 mv 
p 


Ignoring tilt and using 20 mV level to define / 
y (Q.8 div. — 1.2 div)Q ms/div.) = 3.2 ms 
T = (at 10 mV level) = (4.6 div. — 1 div.)1Q ms/div.) = 7.2 ms 


3.2 ms 


Í 
Duty cycle = 2 x 100% = x 100% = 44.4% 
T 7.2 ms 


= (Duty cycle)(peak value) + (1 — Duty cycle)(V,) 
(0.444)1(30 mV) + (1 — 0.444)(10 mV) 

13.320 mV + 5.560 mV 

= 18.88 mV 


Xx 
| 


av 


Using methods of Section 13.8: 


A, = bh, = [(0.2 div.X50 us/div.)][(2 div.)(0.2 V/div.)] = 4 psV 

A, = bh, = [(0.2 div.1(50 ps/div.)][Q.2 div.)(0.2 V/div.)] = 4.4 ps V 
Az = b3h, = [(0.2 div.X(50 ys/div.)][(1.4 div.)(0.2 V/div.)] = 2.8 us V 
Ay = baha = [(0.2 div.)(50 us/div.)][(1 div.)(0.2 V/div.)] = 2.0 psV 
As = bshs = [(0.2 div.1(50 us/div.)][(0.4 div.)(0.2 V/div.)] = 0.8 us V 


_ (4+4.4 + 2.8 + 2.0 + 0.8)usV 


= = 117 mV 
ze 120 us 
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17. ve = Y, + (VU VYa eo) r = RC = (2 k0I(10 pF) 


ll 


S 

g — 4(1 Eo e 7t120 ms 
8-4+ 4e 710 ms 
4 
4 


=— 4 + 4e 20ms 
UC = (1 + ¿1/20 15) 
19 V=10V,/,=0A Using the defined direction of ic 


010 V - 2 V) e! 


lc A A A 
+ e i 7= RC = (1 k01(1000 uF) = 1 s 
1 O Ls Es yl 8 Vo, 
- E 1 KkQ 


and i¿ = -8 x 10 %e* 


21. The mathematical expression for ¡¿ is the same for each frequency! 
7 = RC = (5 k0)(0.04 uF) = 0.2 ms 
20 V,-110.2 m8 = 4 x 1073071/0.2 ms 


dia 
an lc 50 
E 

a. =2ms, — = 1 ms 
500 Hz 
57 = 5(0.2 ms) = 1 ms = Ñ 

b. A A 
100 Hz 2) 
5T = 1 ms = [3 

2) 

C. a O MI 
5000 Hz 3 
5r=1ms=10|7| 

») 


discharging capacitor 
¡ reversed 
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23. U¿=V, + (MVA - e ES 
V. = 20 V, V,¿= 20 V 


l 


Ue =20 + (20 — 2011 — e ES 
= 20 V (for 0 > 2) 
For Ñ >T, y, = 0 V and v¿ = 20e* 7 =RC= 0.2 ms 
with Y —= 1 ms and 57 = E 
2 2 


For T > =h v, = 20 V 
UC = 201 - e*) 


For 1 >2T, y, =0V 


Uc = 20e*!" 


1 1 
5. Eo Xos a * ——  —— = 5.31 M2 
CAC 2110 kHDG pF) 


- (Q MO Z0%%5.31 MO L-90% _ 4573 M0 /-59.5* 
p 9 MO - 531 MO 


18 pF + 9 pF = 27 pF 


e=t_.___ 1 _ _ =0.589MN 
71/C7  Z1(10 KHzX(27 pF) 
_= (1 MA 00.589 MO Z-90% — 0.507 Ma L-59.5" 
T MA - 50.589 MO 


1 
! 


Z 


e O (0.507 MA Z-59.5%1(100 VZ0") 
PE Z¿+Z, (0.257 MQ - 0.437 MQ) + (2.324 MU - 3.939 MQ) 


6 o 
== 50.7 Xx 10 V ZL -59.5 ad 10 V AV S 2 (100 v 409) 
5.07 x 10% Z-59.5* 10 

YA += Oz, = —59,5% 


(Odd) 


Chapter 24 (Even) 


Ze sde negative-going b. +7 mV C. 3 us 
d. —8 mV ( from base line level) 


e yp= 3mWV-7wW _-I5wV _ _75mv 
2) 7 
-8 mV -(-7mV) 2 100% 
-7.5 mV 
1mV 


= Xx 100% = 13.3% 
-7.5 mV 


: Y, - V, 
% Tilt = Ni x 100% = 


f. T = 15 ps — 7 ps = 8 ps 


prf = a 125 kHz 


1 
T 8 us 


Il 


Í 
e.  Dutycycle= 2 x 100% = 24% x 100% = 37.5% 
T 8 us 


4. Í 
14 


x 


= (0.2 div.JQ ms/div.) = 0.4 ms 
= (0.4 div.)Q ms/div.) = 0.8 ms 


6. a. t, = 80% of straight line segment 
= 0.8Q us) = 1.6 ps 


b. tf = 80% of 4 us interval 
= 0.8(4 us) = 3.2 us 


C. At 50% level (10 mV) 
ty =(8- l)us = 7 ps 


d. prf= 1- 1 = 50 kHz 
T 20 ps 


8. T = (3.6 — 2.0)ms = 1.6 ms 


prfi= 121 =625 Hz 


T 1.6 ms 
Í 


Duty cycle = P x 100% = 9215 x 100% = 12.5% 
T 1.6 ms 


10. T= (3.6 div.JQ ms/div.) = 7.2 ms 


prf= 1 -=_1_ = 138.89 Hz 


T 7.2 ms 


l 1.6 div. 


Duty cycle = L x 100% = — Xx 100% = 44.4% 
T 3.6 div. 
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12. 


14. 


16. 


Eq. 24.5 cannot be applied due to tilt in the waveform. 
(Method of Section 13.6) 
Between 2 and 3.6 ms 


(3.4 ms - 2 ms)JQ V) + (3.6 ms - 3.4 ms)(7.5 V) + 6.6 ms - 3.4 ms)X(0.5 V) 


V = 
na 3.6 ms - 2 ms 
(1.4 m)Q V) + (0.2 ms(7.5 V) + 0.2 ms)J(0.5 V) 
y 1.6 ms 
e 2.8 V+15V+0.05V _ 2.719 V 
1.6 
V, y = (Duty cyclel(Peak value) + (1 — Duty cycle X(V,) 
Í 
Duty cycle = 7 (decimal form) 
= $ - DS 035 
20 us 
Vay = (0.3510 mV) + (1 — 0.35)(0) 
=7mV+0 
= 7mV 


Using the defined polarity of Fig. 24.57 for v¿, V, = —3 V, Vy= +20 V 
and 7 = RC = (10 k0)(0.02 uF) = 0.2 ms 


a.  Uo=V¡+(M-— VIA — e”) 
= -5+ (20 — (—S5)Ya e e71/0.2 ms) 
= -5 4 2511 — 710.2 m5) 
= 5425 — 250 0-2ms 
UC = 20 — 25002 ms 


b. 
c Í; =0 A 

E - y _ _ -t/0.2 ms 

ES c _20V -[20 V - 25 Ve l 225 x 10-32-0102 ms 
R 10 kQ 

d. lo 

2.5 mA 

0 5t f 


(Even) 


321 


18. 


20. 


22, 
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Uc 


V,=2V,7=RC = (1 k0)(0000 uF) = 1s 


= Yi + (M7 Vya — e01” 


I0V+QV-10WUd-e”) 


10-801 -e” 
10 — 8 + 8e* 
2 + 8e * 


7 = RC = (5 kQ)0.04 uF) = 0.2 ms (throughout) 
UC Ls E ye et, 2 2011 us ¿10.2 10s) 
(Starting at  = O for each plot) 


T 
T 
2 


T 
T 
Z 


f 500 Hz 


f  5MHz 


1 1 


= 2 ms 


1 ms 


= = 10 ms 


Lo = 0.2 ms 


0.1 ms 


57 = 1ms = 103 
2 


T= 0.2 ms as above 


1 


500 Hz 


Uc 


me 
2 


= 20(1 En ¿710.2 m5) 


= 20 V, dis 20. Y 


Y, + (1 V9A en? 

20 4:(=20= 2011 =.0 1-28) 
20 — 40(1 — e744m) 

20 — 40 + 408702 ms 

-20 + 400702 ms 


wo” E 


-1/0.2 ms 
O 
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T> ÍT: V,=-20V, V,¿= +20 V 
7 


Ue = V, + (V7- V)Ya — e) 
= -20 + (0 - (-20)a —- e*) 
= -20 + 401 - e”) 
= -20 + 40 — 40€" 

UC = 20 — 40€ 0.2 ms 


24. T=RC=0.2ms 


ST = 1ms = Y 
2 
v, = —10 V, YE +20 V 
O > qe 
2 


UC = V, + (V7- VyA — gal 
-10 + (20 — (10)4 — e”) 


= -10 + 30(1 - e") ES V, = 20 V, V,=0V 
= -10 + 30 — 30e "7 vr = 2671/0.2 ms 
UC = +20 — 30002 ms d 
1 1 E 
26. Ly X= += —_ > 3.333 MO 
WC (10% rad/s)G3 pF) 


- (MO 206.333 MU) _ 3 126 MA Z-69.68* 
p 9 MA - 33.333 MO 


Ls l = 0.370 MO 


AO. PERO II 
” “EC (10 rad/si(27 pF) 
z = (1 MO Z0%10.370 MO Z-90% _ 0347 MO Z-69.68 
, 1 MO - ¡0.370 MA. 
/8z, = Oz, 
NN (0.347 MA Z-69.68"X100 V 0) 
PE Z¿+Z, (0.121 MQ - j0.325 MO) + (1.086 MQ - ¡2.931 MO) 


_ 34,70 x 10% V Z-69.68* 
3.470 x 10% Z-69.68* 


10 V 0” = 100 V L0>) 


110 


(Even) 
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